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VARIATIONS IN HOURLY RAINFALL A T  LINCOLN, 
NEBR. 

HARRY G. CARTER, Meteorologist 
[Weather Bureau OfBcc, Lincoln. Nebr., May 16.19241 

Since the advent of rain insurance there has been an 
increasing demand for hourly recipitation data. In- 

rate 
for rain insurance without a full knowled e of Tourly 

are not 
the same for all months of tlie year, nor for all localities 
during the same month. For instance, to make a satis- 
factory rate for rain insurance for Lincoln it is necessary 
to know that durin May more than twice as much rain 

hours with rain than October; that the average shower 
in October lasts 25 minutes longer than the average 
shower in May; that the time of greatest rain probability 
is between midnight and 6 a. m. in May, and the time of 
least probability 18 between noon and 6 T. m. in August. 

This information is of value, not o n y  to insurance 
companies, but can be used to advantame in many lines 
of work. Outdoor activities can be pfanned to better 
advantage if the average daily weather conditions are 
known. This is being recognized and the deinand for 
average weather conditions is steadily incrensin . With 

hourly rainfall at Lincoln and the results summarized 
somewhat in detail. 

The data presented in this paper cover the 19 years 
1905 to 1933 and are for the period May 1 to October 31. 
In computing the average duration of rains, however, 
the record for April was also included. The automatic 
record of hourly rainfall is not maintained regularly 
during the remainder of the year. Snow fall  can not be 
measured by the automatic rain gauge, nor can the 
gauge be maintained during freezing weather. Occa- 
sionally the record for the automatic gauge is kept dur- 
ingjar ts  of A ril and November, but with insufficient 
reg arity to \e of any value in computing hourly 

averaY. Tabes 1 and 2 show the accumulated amounts of 
recipitation for each hour of the day for the months 

h a y  to October, inclusive, for the 19 years. The most 
noticeable feature is the greater amount of water falling 

surance companies can not esta fl lish a satisfacto 

rainfall frequency and intensity. These vaues 5 

falls as during Octo % er; that May has 50 per cent more 

this in mind a rather extended study was ma f e of the 

___ -- 
Per c M t  Per cent Per enri 

326  15.0 l a 7  
34.6 13.2 13.5 
s a 6  18.7 16.1 
45.5 19.4 6.6 
39.1 18.9 17.8 
25.3 la5 28.3 

$1.6 17.3 16.8 
---- 

averaging 45.5 per cent of the total for the month, while 
from noon to 6 p. m. in August but 6.6 per cent of the 
total monthly preci itation is recorded. The greatest 
difference between t I! e amounts accumulated durmg day 
and night is in August, averaging 45 per cent more for 
the n' ht  rains, and the least difference is in October, 

than the day rains. 
Tables 3 and 4 and Figures 1-7 show the frequency 

of rain at the different hours. By frequency is meant 
the per cent of times rain equalino or exceedin 0.01 
inch falls within the hour. A chec% was made 8uring 
the entire period of the hours with a trace or more rain, 
and it was found that in about 44 per cent of the hours 
with rain the amount was only a trace. As a trace i u  an 
amount of rain less than 0.005 inch, it would in most 
cases be but a li ht  sprinkle, and in some cases but a 
few drops. As t % ese amounts are too small to affect 
outdoor activities, i t  was decided in determining rainfall 
frequency to consider only hours when the amount of 
rain equaled or esceeded 0.01 inch. 

when P t ie night rains average but about 6 per cent more 

from May to 

during the night per cent, as corn- 
pared with 4 per cent daylight hours. The 
greatest probability in May, with an 
average of 7.5 per during the day is 

and ti  decrease 

in July, averag 2.9 per cent. Considering the 6-hour 
periods, the pro 7 nbility is greatest between midnight 
a d  6 a. m. in May (5.3 per cent), and least between 
noon and 6 . m. in August (3.2 per cent) and July (2.5 
per cent). $he rainiest single hour is between 2 a. m. 
and 3 a. m. in June (9.5 er 

p. m. in Au ust (1.2 per cent) and from 1 p. m. to 2 

getween the hay and the night rain frequency is in June, 
day rains averaging 4 per cent and night rains 7.2 per 
cent. From June t.lie difference gradually decreases to 
October, when the day rains average 4.3 per cent and 
the night rains 4.5 per cent. 

er cent) and in May (9 
cent). The least probabi E 'ty is between 2 p. m. an8 3 

. m. in Ju f y (1.5 per cent). The greatest difference 

TABLE l.-Hourly amounts of accumulated precipitation, Y a y  to October, .iticlusive, for the 19 years 1905 to 1993, at Lincoln, Nebr. 

6 p. m., and about 66 er ce'ht from 6 p. m. to 6 a. ni. 

of the Au st precipitation occurs during the night hours, 

during the da . Considering sis-hour periods, the - 
months is to be found from midnight to 6 a. m. in August, 

The ratio differs with t !I e different months, 74 per cent 

while in r ctober 53 per cent falls at  night and 17 per cent 

est per cent o P accumulated precipitation for the di frat erent 

I Cf. Kincar, I. B. Daytime and nlghttlme precipitation. MONTHLY WEATEEX 
REVIEW, 44; 628433. 

Month nc&o 6 a. m. to Noon to 1 6a.m. I noon I 'p.m. 

6 p . m . b  
mid- 

night 

Per esni 
33.7 
aa.7 
34 6 
a 5  w. 2 
27.9 

31.3 



APBIL, 1924. MONTHLS WEATHER REVIEW 209 

XOOU *m 
T I  P 8 4 6 0 7 8 0 1 0 1 1 1 9  1 P I 4  6 0 7 8 0 ¶ 0 1 1 1 ?  

0 
.e 

ci 
I: 

1 

FIG. l.-Peresntege of time rain, equaling or exceeding 0.01 inch, is recorded each hour, 
at Lincoln. Nebr., during M a y  
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FIG. P.-Percentage of timc, raln, equaling or exceeding 0.01 inch, is recorded enrh hour, 
at Lincoln. Nebr., during June 

FIG. 3.-Percentage of time rain equaling or erreed!ng 0.01 inch, is recorded each hour, 
at h x d n .  Nebr., durlng July 

FIG. (.-Percentage of time rain, e ualing or exweding 0.01 inch is recorded each hour, 
at LinAn, Nebr., during August 
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I. O.-Pemntage of time rain, equsling or ex-ding 0.01 inch, is recorded each hour, FIG 
at Lincoln, Nebr., during September 
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FIG. l.-Percsntage of t i e  rain e usling or exceeding 0 01 inch Ls reeorded each hour, 
at Lihdn,  Nebr., during Ma; to Ociober, inclusive 
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&-Percentage of time rain, e ualin or erceedmg 0.01 inch, is rccorded each hour, 
at Line&, Ne%r., during Octohnr 
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TABLE 3.-Percent age of times rain equaling OT exceeding 0.01 inch i s  recorded each hour at Lincdn,  N e b .  (for the hour e?idi?zg urith those 
given) 

5 1 6 ‘ 7  8 9 10 11 12 2 3 4  
------------- 

------- ------------ 

Month 

__----------- 
P.d. P.d. P.d. P.d. P.ci. P.ci. P.d. P.ct P.d P.ci. P.Cl. 

4.4 4.6 4.2 6.1 7.6 8.8 7.0 6.1 6.1 ao 7.0 
4.2 3.9 4.2 3.9 4.2 5.3 5.3 6.7 7.2 6.7 8.8 
1.5 2.0 2 4  3.2 3.7 3.1 2 0  3.4 4.2 5.1 5.3 
1.7 1.2 2 5  2.5 3.1 3.7 2 4  3.1 29 3.2 3.8 
3.9 3.3 6.0 4.7 3.9 4.4 4 9  4.6 4.2 6.1 6.0 
3.9 5.4 5.1 4.6 4.9 4.9 3.9 4.9 3.9 4.1 4 2  

3.3 3.4 4.1 4.2 4.6 5.0 4.2 4 8  4.8 5.4 6.9 
---- 

P. Y. 
Aver- 
We 

P.d. 
6.7 
5.6 
3.8 
3.7 
6.3 
4 4  

4.9 

TABLE 4.-Percentage of times rain eqziding or exceeding 0.01 inch 
i s  recorded each hour, for 8-hour periods, at Lincoln, N e b .  

Month 

est, and then an increase to October. The rains of 
June, the month of the great.est number of thunder- 
storms, average 1 hour and 42 minutes in duration, 
slightly longer than the rains of July and August. The 
average duration of summer rains is 1 hour 32 minutes, 
while the rains of spring and autumn average 3 hours 
40 minutes. There is a marked difference in t.he length 
of day and ni h t  rains, night rains averagin 2 hours 36 
minutes and f ay rains 1 hour 46 minutes. 5 le greatest 
difference in any one month is in September, when night 
rains average 3 Hours 10 minutes and day rains 1 hour 
28 minutes. The least difference is in May, when night 

TABLE 5.-Average duration of rains beginning at the different hours at Lincoln, Nebr. (for the hours end.ing with those @uen) 

Month 

TABLE 6.-Average duration of rains beginning at the different hours, 
for &hour periods, at Lincoln, Nebr. 

Month 6 p. m. 
to Mid. 

H. m. 
3 3 5  
2 57 
2 %  
1 55 
1 57 
3 42 
2 55 

2 45 

Tables 5 and 6 show the aver e duration of rains for 

Duration is the time rain was actually falling. The 
values in the tables and charts are placed under the 
hour of the beginning of the rain. For Instance, in Table 
5 the first entry for April is “ 5  04,” under 1 a. m. 
This means the avera e duration of rains in April begin- 

minutes. 
th of rains in April is Ion er than 

hours’ duration are not uncommon, len thening the aver- 

in the length of rains until August, when they are short- 

the various hours of the day, Apri s to October, inclusive. 

ning between midnig K t and 1 a. m. is 5 hours and 4 

the rains of any ot T er month. Light drizzles o f several 

age duration somewhat. From April t % ere is a decrease 

The average le 

rains average 2 hours 40 minutes and day rains 25 
minutes less. 1 . e  longest continued night rains occur in 
April, averaging 3 hours 26 minutes, while the shortest 
day rains are in August, avera ing 53 minutes. Consid- 

muni duration just before and after midnight and again 
about, 10 a. m., and n minimum about 6 a. m. and 2; ‘g. 

IS is 
obtained by dividing the accumulated amount of precip- 
itation for each hour by the number of times rains of a 
trace or more occurred during the hour. 

There is a gradual increase in intensity of rains from 
Ma to August, when they are heaviest; than a decrease 
to gctober, when they are lightest. The greatest differ- 
ence in the six-hour periods is found in August, when the 
average intensity between midnight and 6 a. m. is 0.116 

‘inch, and between noon and 6 p. m. is 0.028 inch. The 
eatest difference between day and night rains is also 

Eund in August, when da rains avera ed 0.039 inch and 

in August twice as many thunderstorms occur a t  night 
and the heavy downpours accompanying thunderstorms 
raise the average intensity. During May and October, 
when thunderstorms are fairly evenly distributed through- 
out the day and night hours, the difference in intensity 
between day and ni h t  is small. October shows no 

ering the period as a whole, t E. ere seems to be a maxi- 

Tables 7 and 8 show the hourly intensity. 

night rains 0.110 inch. ’dis is partly d ue to the fact that 

heavy downpours an %; but a small variation in day and 
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night rains. During the summer months heavy night 
rams are more frequent than during spring and autumn. 
The day rains of summer, however, are but little heavier 
than day rains of spring and autumn. 
As many insurance companies itisuro against 0.10 

inch of rain, Figure 8 is presented, which gives the avcmge 
number of times each month a rainfall equaling or esceeil- 
ing 0.10 inch was recorded during the 13-hour periods 
ending a t  7 a. m. and at  7 p. m. for the 19 years 1905 to 
1923. During dune ni ht  rains equaling or exceeding 

greatest number of day rains were recorded in Map (3.4) 
and the least in August (1.81. In  October day rains of 
0.10 inch or more were sliglitly more frequent t hm nigh  
rains, the average being 2.1 for day rains ant1 1.9 for 
ni ht  rains. 

%he records for the 19 years studied indicated clenr1)- 
that from May to October night rains at  Lincoln were 
unifoiml of more frequent occurreiwe, of longer dum- 
tion, a n 8  of greater intensity than drly rsins. 

0.10 inch were recorde 2 an average of 5.3 times. The 

a distribution of rain just op osite of what would be 

a. m. to 6 a. m. is more than three times as eat &Y from 

amounts c.redited to adjacent hours. More than GO peF 
cent of the average day's precipitation occurs between 6 
p. in. and 6 a. in.' 

This distribution of recipitation becomes an important 

door activities take place. Practically everything done 
outdoors is subject to interruption or delay by rain. 
Were the wettest hours a t  Topeka in the afternoon in- 
stead of at  night, many lines of human endeavor would 
be more hampered by unseasonable weather than they 
now are. Fields ancl the great stretches of unsurfaced 
highways dr out rapidly in the warm season of the year 
in the Middc West, and often after a lieav rain at  ni ht  

and iiiotorists find properly graded dirt roads passable 
after a few liours sunshine. 

expected. The average fall o f rain at Topeka from 5 

noon to 1 p. m., and this surprising fact is con L ed by the 

matter, especially in t f e summer months, when most out- 

field work of certain kinds can be resume B the next f ay 

TABLE 7.-Average horwl;y intensity oJ rniii.frtll ut -Liifroln, Nchr. (jar the h o w  ending with thoge giiien) 

[Total hourly accumulated divided hp number of times rain is recorded during the hour] 

A. P. I 

TABLE 8.-Average hofrdy i n k i i ~ i t y  of rainfall for  6-hoi:r pcriorla 1 1 1  
Li ncolii , Nebr . 

[Total hourly accumulated divided hy number of tiines rain Is recorded duriug the hour1 
~ _. 

hfonth 

Mean _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 .089 I .oJo 1 0.38 I . U Z  

H O U R L Y  P R E C I P I T A T I O N  A T  T O P E K A ,  K A N S .  

8. D. FLORA, Meteorologist 

[Weather Burenu OBlcrs. Topeka. Ksns.. Frbru:irg IO. 19241 

I I _________ __ ._ - 
s.r/. s77 ( 7811 

To a person ac uainted with the peculiarities of the 
climate of the diddle West and, especially eastern 
Kansas, where three-fourths of the year s moisture falls 
in the six summer month  and is largely the result of 
thundershowers, it is a surprise to find that the hour with 
the heaviest fall of moisture is near sunrise, and the one 

This condition re- with the least from noon to 1 
vails a t  all times of the ear, ut  is most pronounce in 

season. 
Thundershowers &e chiefly the result of great upward 

rushes of air, due to overheating of the layer near the 
surface of the earth on warm afternoons, and this cause 
would naturally be less near sunrise, yet the graph shows 

g. m: t; 
the summer season, w & 'ch is also the thunderstorm 

1-7-24T-2 
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Outdoor atherings of all kinds, baseball games, picnics, 
nnd fairs, gpend for tlieir success chiefly on the absence 
of rain during the afternoon, and this distribution at  
Topeka has proved peculiarly favorable to them. The 
growing practice among nianagers of the more important 
erents to insure agamst rainfall at specifled hours, 
usually between noon and G p. m., has caused a closer 
stud to be macle of its distribution through the day, 

am sm 

whit % has been one of the motives in this compilation. 
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Fiu l---r\\'~rage hourly percipitatiou, Topeka, Gans., April to September, luclusive, 
for the period lfKJ5-1923 

The hourly records of precipitation at  Topeka, like 
those at  other Weather Bureau stations of the f i s t  order 
established more than 19 years ago, have been carefully 
compiled since the use of station Form No. 1014 was 
begun Januar 1, 1905. The means in the table that 

record at Topeka. A few discrepancies have resulted 
in the record of winter months from moisture which fell 

accompanies t K is article were obtained from this 19 years' 

I VI. Gincer, J .  B. Daytime and nighttime pra4pItatlon. Mo. WEA. REV.. U: 
6 M 3 .  . 


